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(54) TIME SHIFTING DEVICE 

(57) Abstract: 

PURPOSE: To make it possible to view a quickly 
traversed picture, a rewound picture and a still picture 
by continuously recording a program in broadcasting at 
present in a medium, advancing recording addresses at a 
fixed speed, setting up reproducing addresses 
independently of the recording addresses, and moving 
these reproducing addresses at an optional speed in an 
optional direction. 

CONSTITUTION: Sampling clocks 3020, 3030 are 
simultaneously sent to a memory controller(MC) 10000, 
which calculates writing addresses in a picture memory 
7000 and a sound memory 6000 based upon the clocks 
3020, 3030 and transfers the calculated addresses to 
respective memories 7000, 6000. Picture and sound 
digital signals recorded in respective memories 7000, 
6000 are reproduced in accordance with the addresses 
specified by the MC 10000. Outputted digital picture and 
sound signals 7010, 6010 are respectively converted into 
an analog picture signal 9010 and an analog sound signal 
8010 through respective D/A converters 8000, 9000 and 
both the analog signals 9010. 8010 are outputted to a 
monitor 15000 through a switch 14000. Live signals 1010, 
1020 outputted from a tuner 1000 and the signals 8010, 
9010 obtained through the memories 7000. 6000 are 



simultaneously switched by switches 14010, 14020 in the 
switch 14000 and selected picture and sound signals 
14020, 14030 are sent to the monitor 15000 and viewed. 
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(57) [Abstract] 

[Object] With respect to a program under broadcasting, 
conventionally, specific reproduction, such as fast-forward, 
rewinding reproduction, or still picture, can not be made unless it 
is once recorded. An object is to solve this, arid to appreciate a 
program including a commercial by performing a commercial, cut without 
changing a start time and an end time of the program. 
[Constitution] A video signal and an audio signal are distributed 
from a halfway point of a connection path between an image and audio 
output device and a monitor. The distributed video signal and audio 
signal are digital converted and are sequentially written in a memory. 
A memory controller outputs writing addresses to the memory at 
continuous equal .intervals, and at the same time, in accordance with 
instructions of a' specific reproduction from the user, it outputs a 
readout address in accordance with an advance speed and an advance 
direction of a readout address obtained from an arithmetic unit to 
the memory, reads out the video and image data of the specific 
reproduction specified by the user from the memory, and outputs them 
to the monitor. A changeover to the monitor output between an original 
image and a specific reproduction image is made by a changeover switch 
or image synthesis such as PinP. 
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[0008] FIG. 1 shows an embodiment of a structural block diagram of 
a time shift apparatus according to the present invention. An electric 
wave emitted from a broadcasting station is inputted to a tuner 1000 
through an antenna 103Q. The tuner 1000 detects this electric* wave, 
selects one from a plurality of programs frequency multiplied to the 
electric wave, and outputs a video signal 1020 and an audio signal 
1010. In general, the two signals are directly inputted to a monitor 
15000 as a video signal 14040 and an audio signal 14030 and are 
appreciated. That is, it is equivalent to a state where switches 14010 
and 14020 of a switching unit 14000 are switched to the upper side 
in this diagram, and is a state where the switching unit 14000 does 
not exist but the tuner 10000 and the monitor 15000 are directly 
connected to each other, 

[0009] The present invention is characterized in that the video 
signal 1020 and the audio signal 1010 are talcen out on the way, are 
recorded in an image memory 7000 and an audio signal memory 6000, and 
are reproduced at free timing. Hereinafter, the operation of the 
respective blocks will be described. The video signal 1020 is inputted 
to a synchronous separation 2000, and the video signal itself is not 
processed but is outputted to 2010. However, only synchronous signals 
2020 and 2030 are taken out by the synchronous separation 2000, the 
signal 2020 is inputted to a memory controller 10000, and the signal 



18 



2030 is inputted to a sample clock generator 3000. The sample clock 
generator 3000 generates a sampling pulse (for example, 3fsc, 4fsc, 
etc.) reset by the synchronous signal 2030, and drives an A/D converter 
5000 (hereinafter abbreviated as an A/D) for converting the image 
signal 2010 (analog signal) into a digital signal 5010. Similarly, 
it drives an A/D 4000 for converting the audio signal 1010 (analog » 
signal) into a digital signal 4010, Here, in the drawing, although 
an image sampling clock and an audio sampling clock are. depicted by 
a same line 3020, it is not necessary that the sampling clock of the 
audio signal is reset by the synchronous signal 2030, and the frequency 
is made the same frequency as that of a digital sound equipment such 

as an existing CD or DAT. The sampling clock 3020 is sent to the memory 

w 

controller 10000 at the same time, and the memory controller calculates 
writing addresses of the image memory 7000 and the audio memory 6000 
in accordance with this clock,. and transfers them to the respective 
memories (10010, 10020) . 

[0010] Image and audio digital signals recorded in the respective 
memories are reproduced in accordance with the addresses specified 
by the memory controller 10000. An outputted digital image signal 7010 
and a digital audio signal 6010 are respectively converted into an 
analog image signal 9010 and an analog audio signal 8010 by D/A 
converters 8000 and 9000 (hereinafter abbreviated as D/A), and are 
outputted to the monitor 15000 via the switching unit 14000. The live 
signals 1010 and 1020 outputted from the tuner 1000 and the signals 
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8010 and 9010 via the memories are simultaneously switched by the 
switches 14010 and 14020 in the switching unit 14000, and the selected 
image signal 14020 and the audio signal 14030 are sent to the monitor 
and are appreciated . 

[0011] Here, by changing the reproduction address indicated by the 
memory controller, a various reproduction from a normal reproduction 
to a specific reproduction can be carried out. Although the inside 
of the memory will be described in FIG. 5 and the following, .for example, 
if the reproduction address advances at the same speed as the advance 
speed of the recording address, the image and sound are reproduced 
with a delay of a difference between the recording address and the 
reproduction address. Besides, if the advance speed of the 
reproduction address is faster than the advance speed of the recording 
address, so-called fast-forward reproduction can be carried out. 
Further, if the advance direction of the reproduction address is made 
reverse to the advance direction of the recording address, so-called 
rewind reproduction can be carried out . Then, if a reproduction address 
is fixed, a still image can be .outputted. These operations are 
instructed from a CPU 12000 to the memory controller 10000, A switch 
11000 is connected to the CPU 12000, and the user can select a method 
of specific reproduction through the switch 11000. Besides, a display 
device 13000 is connected to the CPU 12000, and although this will 
be described with reference to FIGS. 10 and 11, the state of the 
specific reproduction can be displayed on a screen or a dedicated 
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display equipment. 

[0012] In this embodiment/ the description has been given of the case 
where the live image signal 1020 and the audio signal 1010 of the output 
of the tuner 1000, and the image signal 9010 and the audio signal 8010 
which are recorded in the memories and can be reproduced in the specific 
reproduction, are completely switched by the»switching unit 14000 and 
are outputted to the one monitor 15000, However, for example, two 
monitors are prepared and two kinds of images and sounds may be 
outputted at the same time. Further, it is also possible to use such 
a method that a reduced small screen is imposed on a part of a parent 
screen and is displayed. In any case, the user can select either or 
both of the live broadcasting received by the tuner and the 
broadcasting processed into the state where the specific reproduction 
can be made, and can appreciate it through the monitor. 

[0013]. The operation of a specific reproduction apparatus at the time 
when a program starting at PM 9 : 00 and ending at 'PM 10:00 is appreciated 
while a commercial cut is made, will be described with reference to 
FIG. 2. 

[0014] Reference numeral 16000 indicates an advance state of the live 
image. At first, a main broadcast 16010 starts. It is assumed that 
this continues for 15 minutes. Next, a commercial 16020 of 2 minutes 
starts (hereinafter a commercial is abbreviated as a CM) , and a next 
main broadcast 16030 starts. A CM 16040 again starts, and a next main 
broadcast 1 6050 starts . Then, a final CM 16060 starts, and this program 
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is ended with a main broadcast 16070. When this program is appreciated 
by cutting the commercials, first, the whole is recorded by a video, 
and this program is first seen at PM 10:00 or after that. During the 
reproduction, the commercial is automatically or manually detected 
and is cut (or fast-forward is made) , and the whole program is 
appreciated. That is, there is a problem that a»program with a 
commercial cut can not be watched unless the program is completely 
ended. On the other hand, when the time shift system shown in FIG. 
1 is used, if appreciation starts at PM 9: 06 while three CMs (2 minutes 

X 3 = 6 minutes) are delayed, the broadcast can be appreciated with 
the commercial cut. However, there is a need for appreciation of a 
program from PM 9 : 00 when it starts at PM 9 : 00 . Then, in this embodiment , 
the broadcast of 15 minutes of the first main broadcast 16010 is 
extended to 17 minutes and is broadcasted (17010) . Here, reference 
n\imeral 170Q0 indicates the broadcasting content of ^ result processed 
by the time shift. Since the time when this broadcasting is ended, 
is equivalent to the time when the CM 16020 is ended, it is possible 
to immediately appreciate the next main broadcast 16030. Also in this 
case, the main broadcast 16030 of 15 minutes is extended to 17 minutes 
and is broadcasted (17020) . When, this is repeated, it becomes possible 
to appreciate the program of from PM 9:00 to PM 10:00 to the last in 
such a state that watching starts at PM 9:00 and the commercial cut 
is completely made. The condition here is such that the end time of 
appreciation is always the same as the end time PM 10:00 of the 
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broadcast or after that . 

[0015] Even if fast-forward reproduction is performed to watch the 
program, at a time before PM 10:00 of the end time of the broadcast, 
the program at the end time of the broadcast is not yet broadcasted, 
and it can not be watched before. Accordingly, the end time of an 
appreciation time of a program by the time shift is the same as the 
end time of a broadcast or after that. 



[0018] FIG. 5 shows a structure of a memory used for a time shift 
function according to the present invention. The memory is an image 
22000 of an endless memory, and although specifically not shown, if 
an. address outputted from the memory controller 10000 of FIG. 1 is 
connected in a form where the most significant bit is neglected, the 
address advances in the direction of an arrow 22010, and can be used 
as an endless memory like 0000 0001 FFFF 10000 {= 0000) . 

A recording pointer 22030 and a reproduction pointer 22020 circulate 
on this memory. The recording pointer 22030 is a place where a 
broadcasted program at the present time is recorded, and the 
reproduction pointer 22020 is a place where the program recorded in 
this memory at the present time is reproduced. It is not necessary 
that the recording pointer and the reproduction pointer are the same, 
and the reproduction pointer 22020 can be freely moved by the user 
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within the range where it does not overtake the recording pointer 22030 
and is not delayed. In the basic reproduction, the reproduction pointer 
22020 advances on the memory 22000 at the same speed as the recording 
pointer 22030, and in the case of fast-forward reproduction, the 
reproduction pointer 22020 advances on the memory 22000 at a speed 
faster than the advance speed of the recording pointer 22030. In the 
case of reverse direction reproduction, the reproduction pointer 
22020 advances in the direction reverse to the advance direction of 
the recording pointer 22030. 

[0019] FIG. 6 is a view of a first embodiment illustrating apositional 
relation between a reproduction pointer and a recording pointer 
basically provided in the time shift apparatus. As a standard setting 
of a product, when the head of a memory 23000 is made a recording pointer 
23030, it is desirable that a reproduction pointer 23020 is just the 
center (see 23040, 23050) of the whole memory. By doing so, in botji 
fast-forward and rewinding,' a margin can be taken on average. 
Specifically, if the capacity of the memory 23000 is 30 minutes, memory 
capacity 23050 (time t 23010) required for the fast-forward and memory 
capacity 23040 required for rewinding are respectively 15 minutes, 
and can be sufficiently practical. 

[0020] FIG. 7 is a view of a second embodiment illustrating a 
positional relation between the reproduction pointer and the 
recording pointer basically provided in the time shift apparatus. As 
the standard setting of a product, in FIG. 6, although the memory 
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amounts of both the fast-forward and the rewinding are set to be equal 
to each other, in this embodiment/ a memory amount 24050 (time t 24010) 
required for fast-forward and a memory amount required for rewinding 
are set to be equal to each other. This setting is made on the assumption 
that the fast-forward and the rewinding are statistically carried out 
to the same degree. In this embodiment, a memory capacity 24050 of 
fast-forward and a memory capacity 24040 of rewinding are set to be 
m:n. Values statistically obtained by investigating an average amount 
of fast-forward and rewinding of any persons at the time of design 
are used for m and n. Also, after shipment as a product, when the user 
having purchased it performs fast-forward or rewinding in, for example, 
a VTR or the like, its frequency is monitored and the ratio of m:n 
is set to statistically comply with a habit of the user. 
[0021] FIG- 8 illustrates a countermeasufe when a reproduction 
pointer 25010 overtakes a recording pointer 25020 on a memory 25000 
by fast-forward reproduction. FIG. 8(a) shows a state where the 
reproduction pointer 25010 is still located at an almost intermediate 
position of the memory 25000, and it enters the fast- forward operation . 
If the fast-forward is continued, the reproduction pointer 25010 
advances in the direction of an arrow 25030, and overtakes the 
recording pointer 25020 in time. FIG. 8 (b) shows a state (25050) where 
the reproduction pointer overtakes the recording pointer. It is 
impossible to continue the fast-forward any more since the broadcast 
is not yet recorded. Then, in this embodiment, when the reproduction 
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pointer overtakes the recording pointer, the fast-forward mode is 
automatically stopped (fast-forward instruction by the user is 
neglected) , and an operation is made to return to normal reproduction. 
The normal reproduction may be continued in this state while the 
reproduction pointer is kept coincident with the recording pointer, 
or as described in FIGS. 2 to 4, memory .control may be carried out 
so that the reproduction pointer is gradually delayed to return to 
the standard position of the reproduction pointer shown in .FIG. 6 or 
7. 

[0022] Contrary to FIG. 8, FIG. 9 illustrates a countermeasure 
against a case where a reproduction pointer 26010 reaches the last 
portion (collides with a recording pointer at the opposite side in 
the image of the endless memory shown in FIG. 5) of a memory 26000. 
FIG. 9(a) shows a state where the reproduction pointer 26010 is still 
located at an almost intermediate position of the memory 26000 and 
enters a rewinding reproduction operation. If the rewinding is 
continued in this state, the reproduction pointer 26010 is moved in 
the direction of an arrow 26030, and reaches the last portion of the 
memory in time. FIG. 9(b) shows the state where the reproduction 
pointer 26050 reaches the last portion of the memory. Since rewinding 
can not be made any more, in this embodiment, at the point of time 
when the reproduction pointer 26050 reaches the last portion of the 
memory, the rewinding operation is automatically stopped (rewinding 
instruction by the user is neglected) , and an operation is made to 
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return to the normal reproduction. The normal reproduction may be 
continued in this state while the reproduction pointer is put on the 
last portion of the memory, or contrary to the case set forth in FIGS. 
2 to 4, although not shown, memory control may be carried out so that 
reproduced frames or fields are thinned out to gradually advance the 
reproduction pointer and to return it to the standard position of the 
reproduction pointer shown in FIG. 6 or 7 . 
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